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Introduction
The	UK	has	a	coastline	 in	excess	of	31,400	km	and	has	macroalgae	growing	off-shore	 for	 the	
majority	of	its	length	(Fig	1).		An	estimated	10	million	tonnes	of	seaweed	surrounds	the	Scottish	
shores	alone.	 	Seaweed	grows	rapidly	and	 is	capable	of	yielding	more	kg	of	dry	biomass	m-2	
year-1	 than	 fast	growing	 terrestrial	 crops	 such	as	 sugarcane,	 due	 to	 its	 ability	 to	 take	up	
nutrients	over	 its	entire	 surface	and	a	 lack	of	 lignin-like	energy-intensive	supporting	 tissue	





Fig. 1 Map of the British Isles showing national divisions. © Enclyclopaedia Britannica Inc.






Seaweeds,	and	 in	particular	kelps	 (Laminariaceae),	were	historically	used	 in	Scotland	 for	 the	
production	of	soda.		Soda,	or	sodium	carbonate,	is	required	for	the	glass	and	soap	industries	and	
following	the	identification	of	kelp	as	a	source	of	soda	in	the	late	17th	century	it	became	in	time	
one	of	 the	earliest	 chemical	 industries	 in	 the	UK.	Laminaria, Saccharina	and	Ascophyllum	
species	were	cut,	collected	and	dried	against	‘tangle	dykes’	or	low	walls	made	specifically	for	





increased.	 	Towards	the	end	of	 the	century	the	French	revolutionary	and	Napoleonic	wars	 in	
mainland	Europe	affected	trade	with	other	countries,	preventing	the	other	main	soda	source,	
Spanish	Barilla	soda,	 from	being	 imported.	 	This	soda	was	extracted	from	a	range	of	saltwort	




1820,	 the	price	per	 tonne	 of	 soda	was £2,	 as	 it	was	 in	 1720,	 but	with	 a	 current	value	 of	
approximately £140	or	¥22K.	 	This	 rapid	 loss	of	 relative	prosperity	 to	 the	 landowners	and	











In	 the	 1880s	E.	 Stanford	discovered	 alginates	 in	British	kelp	 and	between	1940	 and	1975	
harvesting	kelp	was	again	 important	 in	Scotland.	 	Following	storms,	wave-cast	kelps	were	
collected	and	 fronds	 removed	before	 the	 stipes	were	dried,	 tied	 in	bundles	and	shipped	 to	
alginate	extraction	 factories.	 	 In	 later	decades	 the	 increasing	 logistical	 costs	combined	with	
cheaper	imports	meant	a	declining	industry	with	large-scale	alginate	production	finishing	in	the	
UK	 in	2008.	 	 In	recent	years,	a	 few	small	 companies	have	been	established	extracting	high	
quality	alginate	from	kelps	in	the	UK,	leading	to	a	possible	future	resurgence	of	British	alginate	
production.





none	would	otherwise	grow,	providing	nutrients,	 organic	carbon	and	alginic	acids	 to	 retain	
moisture	and	hold	the	‘soil’	particles	together.		This	occurred	on	many	islands	historically,	with	
the	Aran	Islands	on	west	coast	Ireland	the	most	well-known.		Further	inland,	or	with	better	soil,	
seaweed	can	be	used	as	a	 fertiliser	 to	enhance	 the	growth	of	 crops,	 through	 the	supply	of	
micronutrients	or	elements	in	deficient	soil.
A	more	transportable	form	of	seaweed	is	that	of	liquid	seaweed	fertilisers,	extracts	of	seaweeds	
often	produced	using	water	alone,	 then	reduced	 to	 form	a	concentrate.	 	The	addition	of	 re-








typically	 dried	 and	milled	 before	mixing	 or	 adding	 as	 a	 supplement	 of	≤10%.	 	 Seaweed	
supplements	have	been	shown	to	benefit	a	wide	range	of	animals	including	pigs,	cattle,	horses,	
sheep,	fish	and	domestic	pets.
Food and food additives
Seaweeds	 can	 be	 eaten	 either	 as	 extracts	 or	whole.	 	 Extracts	 of	 seaweed	 include	 the	
hydrocolloids,	predominantly	alginate	 (from	brown	seaweeds),	agar	and	carrageen	 (both	 from	
red)	which	are	used	as	stabilisers	and	thickeners	in	a	wide	range	of	food	and	non-food	products.	





Fig. 3 Sheep feeding on seaweed on North Ronaldsay. Image by Jessica Adams
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laver	or	nori	(Porphyra umbilicalis),	dulse	(Palmaria palmata),	carrageen	or	Irish	moss	(Chondrus 
crispus),	 sea	 lettuce	 (Ulva lactuca),	 sea	spaghetti	 (Himanthalia elongata),	Alaria	esculenta	and	
kombu	(a	range	including	Saccharina latissima	and	Laminaria digitata).		Imports,	especially	dried	
Porphyra	and	nori	sheets	for	sushi,	are	also	major	contributors	to	seaweed	consumption.





towards	 a	greater	 consumption	 of	 seaweeds	 for	people	with	middle	 and	higher	 incomes.	
However,	as	the	cost	of	harvested	seaweed	is	still	relatively	high,	people	of	 lower	incomes	are	














In	addition,	 a	 small	but	growing	area	 is	 that	of	 further	extracts	 from	seaweed	 for	markets	
including	the	pharmaceutical,	healthcare,	cosmetic,	hair	and	skincare	product	ranges.		Many	of	





Fig. 4 Left: cooked laver, Right laver bread. ©Getty images
－20－
seaweed	 is	reputed	to	aid	rheumatism	and	arthritis,	 it	may	also	reduce	cellulite	and	has	been	
used	to	 treat	 liver	complaints	and	relieve	depression.	 	 It	 is	also	supposed	to	soften	the	skin,	
improve	circulation	and	drain	the	lymphatic	system.
Seaweed as biofuels
Seaweeds	were	not	 exempt	 from	 the	 focus	 in	 the	2000s	 to	 explore	 sources	of	biomass	 for	
conversion	to	biofuels,	primarily	ethanol,	with	the	aim	to	partially	replace	petrol	in	vehicles	and	
thus	 reduce	 the	quantity	of	 carbon	dioxide	 released	 from	 fossil	 fuel	 sources.	 	To	date,	 the	
majority	of	UK-based	research	into	biofuels	from	macroalgae	has	been	conducted	on	kelps	due	
to	their	prevalence,	high	yields,	ease	of	culture	and	minimal	current	use	for	other	products	or	
processes.	 	 In	other	regions	of	 the	world,	research	 into	biofuels	have	considered	red	or	green	
seaweeds	too	where	they	can	be	cultured	to	produce	high	yields	or	are	otherwise	available,	for	
example	as	 large	quantities	of	cast	algae.	 	Research	 into	biofuels	 from	seaweeds	has	 led	to	a	
renewed	 interest	 in	this	material	and	more	 information	regarding	 its	composition	and	variety	
have	been	discovered	through	this	research.	 	However,	 though	there	are	many	advantages	 in	
using	seaweeds	over	terrestrial	biomass	as	detailed	above,	biofuels	from	seaweeds	are	yet	to	be	



















feedstocks	 are	 needed	 to	 fill	 this	 gap.	 	 Seaweed	 has	 great	 potential	 and	 could	 play	 an	
increasingly	 large	role	 in	 the	 lives	of	UK	people,	 through	diet,	 supplements,	 improved	crops,	
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healthcare	products	and	energy.	 	The	resurgence	of	 interest	 in	seaweeds	 in	all	 these	areas	 in	
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Dr. Jessica Adams making a speech in joint-seminar (left) and joining a seaweed party in Laboratory 
of Applied Phycology (right) in TUMSAT. (Photo, D. Fujita)
